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(54) LINEAR MODULATION RADIO TRANSMITTER/RECEIVER AND ITS POWER CONTROL 
METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a linear 
modulation radio transmitter/receiver capable of 
reducing the generation of distortion of a modulated 
wave in a power amplifier. 

SOLUTION: A power source part is connected to a 
portable radio equipment part, and a transmission part 9 
and a reception part 10 are connected to a control part 8, 
respectively. A power supply voltage is applied to the 
power amplifier 11, and a power supply voltage detector 
7 detects the voltage. A Vref signal showing the desired 
value of a transmission output is inputted to the power 
control circuit 12 from the control part 8 to feedback- If 
control the output of the power amplifier 1 1 . When the 
power supply voltage of the power source part drops, the 
gain of the power amplifier 1 1 can not be made large up 
to desired power and the spread of a transmission 
spectrum generates the distortion of the modulated wave. 
Then, the desired value of transmitting power inputted to 

the power control circuit 12 is varied in accordance with data from the power supply voltage 
detector 7. Thereby, even when the power supply voltage of a battery 1 drops lower than a 
critical value, the generation of spectrum distortion is avoided. 
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(54) mwm&m mm^mmmms.mmms^<Dmi3mm^m 

(57) [S*H] 

[gift] «#li«»c:fctt33ep&eDai*c036££e 
SI5 (9) i (10) (4^tl^'tlf|5iJ« (8) 

fs£*xs„ mtim^m (id msaj±;wn£ 
(12) talis (s) 

SitSr*1-Vref Is^ftAfiZfr, «^if*g^ (11) 

imr-tst. mfimm^ (id o«y^iii* 

WiKro^^384-f5o ^it, S;frfl*W[IIg& (12) 

S (7) ^©x-^^o-CWXL-O^ i©±5 
^-T^tti «« (D o«SSEE*s«*i[J:5fiTLfc 

m^x'h, ^? hy^mz-ommzwistrz^bftx* 




-i- 



r, 

tulS g Mil t tufB«ffM^it*S*»^fm^ t fc£<5t ^ 

t, 

summit zmx-K.^ t z&mti-zmmmMm 
*s xnmmm^it, v vf tit 9 "mmmmtt 

^(DWimz&^xziDmm mtizmm? -< - y^v ?m 

»*3S l 7^ff#gi6 ©vvf n**£Gtt®«|^XPI&lli 



*«EEfcjt«ra a***Bts^-5r 

SftSBo 

* mm ttmm \,xmmm^ zmm-r a »*fi «n 
m^stb, 

mm s gji t futs:/-^ ^ s^itti^sw^ft s^j t ^ 

[ff^Jlio] T-futf^—yhfjW/v^—Yb 
^m^m^xmm&^mm-r^m^mmmm^. 
■7-*?mn*mm^xm\nnjj &mm-rz mmmu 

m^stb, 

Ynmy&^mKfczxmitzftznt) v^v<d 

[ft*ill 1] T-i-n^^—Ytf^^^^—Yt 

*w <o &*.x&m&*mm-r&mmtemmm\^ $ h\c 
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•fSIMfl 9 75Mff *Jf 1 2 »v vf ti^^-fB*©^^ 
Sr«1 5 Hit ^WjSSrJiffi-r S«#«ftS«^. £ e>£ 

turn-?-* zmmmx^mfe^j i/omimft&ftft 

CT, *^3Eflli$*i«tU«*i»^3EBINP®IEgBlj6(om>3 u 

1 4Sfcttm*si 5 (cis«ro*^$ij#p^fe 

[0 0 0 1] 

[0002] 

JlRic© W&tfOT *^«§UF^if »*7»*-S; 

X/4DQP SK^ff^S;^ffl§tiTV^„ 
[0 0 0 3] El 2 ft, 1/4DQP SK^ff^lCjoCt 



WIST'iK)2 0 d BJJLk, ifc, ¥*&KC*f LTI5 3 d B 
/P5«fS^^Ti«#ffJ#S7^-fe^ (TDMA) 

[0 0 0 4] rroj;5*^ilSSISffiSet*5ij-5it**S 
tt, *j~f- 5 *«ag«£E©flS«fc* »t X ft 

/K^ft^-tr n-r 5 t ft 5 „ 

[0 0 0 5] E4«, ^IfSTJ^-^^ h7A©©S^ 

(b) $ in x ^cD»gj&^s?B*^5/f (7^-ft 

<, IrIEI (c) -t"Ct*y hS^TV^fc 

(1-5#,Wfe©l?S^'>ft< L-C, Pg^-t^/v-©S 

ftats^x^A (is-5 4c) -<?», ^niK (^-f 

/k^f-^ay) ©SUl-fSCT^i 5ft4o 
5. 

[0 0 0 6] 

[*l] 
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(MAC) 


ERP(dBW) 


I 


n 


m 


IV 


0 


0000 


6 


2 


-2 


-2 


1 


0001 


2 


2 


-2 


-2 


2 


0010 


-2 


-2 


-2 


-2 


3 


0011 


-6 


-6 


-6 


-6 


4 


0100 


-10 


-10 


-10 


-10 


5 


0101 


-14 


-14 


-14 


-14 


6 


0110 


-18 


-18 


-18 


-18 


7 


0111 


-22 


-22 


-22 


-22 


DUAL MODE ONLY 


8 


1000 


-22 


-22 


-22 


-26±3dB 


9 


1001 


22 


-22 


-22 


-30±6dB 


10 


1010 


22 


-22 


-22 


-34±9dB 







I 


+6dBW=4.0W 


n 


+ 2dBW=1.6W 


in 


-2dBW=0.6W 


IV 


-2dBW-0.6W 



[0 0 0 7] «X.S4\ ^ 
5^!-ffi^LT*3 9, ^©^^©&»«©ft?CdWjli 
6dBW (4W) -C&5 0 £;Wc#LT8S#SI©#»8i 
l@ScDm^^7^IIIt?(4, t^:tiiM-2dBW 
0. 6W) tSS^tiSo #»*(4S±fi^ 
^©H^y* (I~IV) ttcD/^y— U^/KDjt^JC 

Sot, w^«^Sr4dBMW-e#S|!i^t:$*S. 

fc*5, €-«^3 W^^MtH:, +2 4 d B ©fF«|fi 

[0 0 0 8] t;5t?, »^Sl£«T*fcoT1:>iMfiffl© 

-g-fc:, ^©^-^gET-aw^©*;^^*^^^ 

«3d B-e&s t^-nrf, usst?*-^^*! 

[0 0 0 9] 0 5 (4, 7*-* ^©AW^^ttSr* 



i4^fn«ffi-e©r>'7 0 ©ffiffl^5T5jtgt^5^^, 

J; 3 5 0%©a*Sr*S-etS^b, i 

[ooio] mm (b) ^i4, y s j*j?/i>m<DWt±mt) 

J52 0W (4 3dBm) TfeS^t^Ltl^ "f^ 

fr-fc, r-f i^/i^e- K-e^f^lx5S«i4^iit^ 
t^M^©M^^^(-iS*ML, £3^-3 5*.-?, '> 
t£< t t¥^«^J6W©di^Si^fc, 3dB©b°-^ 
7 x ^ * ©•?- v> y L TH^tttr^-r 5 iftgtf 5 & 

(47- * 1 3 ~ 1 4 Wt 

&5„ 
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[0011] 

5„ 0 6(4, N i — C d SMOtt^#tt5r^"f HT'fc 
Ufc#S3*T (4«J± aM£T L T t ^Si«tt? ffl*«£E * 7 

&>R»\ PS5^/^»£5'S^3i§£-f £ t ^5 rasa* 
[0 0 12] $t>fc, 8 dBcofi^y y£*-f3:/- 

LTffifflLfctl^ ±3£Lfc*l^£ft3^J7-W< 
^fcfflfc-*-:/-* ^ft*****-*"*** 

T, 3fflF£JLhifc5;fc*, *£«ft;&feftS»&i$«i: 
[0 0 13] ^©3gW4, ±5E©J;5ftK)8Sr#*-r5 

[0 0 14] ^<DWn<DW,2<D^mis f^7/V 

[0 0 15] 

a. 



[0 0 16] |»*3S2(c#5^ft«, (frlHlft^ 
HMflsp*^ s^£#&, BfrfBSI±^tB#ia 

[0017] tt#3i3ic#5S«(4, £f>i^ ffrta» 
<ogsK£ i-*5 tt 5 mji ^ wi- a - t t -r 5 0 

[0 0 18] lt*ll4(C#5Sfi«, 1"5 

«t o -ram** zmm-tzm^mmm 
t , mib @ mmc i 5 atria:/-* ^sg^m srfw 

[0 0 19] lt*Jl5lc#5SB{4, Hfrtasj±tttB# 
[0 0 2 0] »*3B6li«5S*M:, tfrtay-^^S« 

s am^si 9 x 5 k t it r. t srw« 1 1- 5 . 
[0021] »*3S7K#5s*tt, mutfimw^st 

[0022] m$48£flt53g|EH:, ffrOBSfldlAttJg 
[0 0 2 3] ft*ll91>l#5^Bi4, T-^n^-Kt 

ftHW -r a n mm t *s v ^ -c , swa^- ^ 
^Sgi4, iria«»«»sii©w^«*&iiei-5^- 

IMS S tlffi t IfifB^-x 9 S^*i*M^S©Mf ®* i: 
S<5^TSJ| * ft 3 7 >f - Ka< i 5 Stiwa7"- 

[0024] i o \m^mmt, r-rvy^- k 
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■=e- FSfciixV v^/we— FwSJIJt&UfliKiJSXT 
[0 0 2 5] ft*3S 1 1 fc#3fififl, rtn^- F 

[0 0 2 6] ff*Jl 1 4 jjm-i, TtP^- K 

& ffiHw-r s mmmmmm^iB mm <»mjj urn %m 

[0 0 2 7] f|*fl 1 5 fc#5*SB:, T^n ^e- F 

f£d\ 7tn^- F*fct4xV i?*/WE~ FW939& 
[0 0 2 8] 

[0 0 2 9] fS*3S2(C#5SBT-!l, TDMAM© 
[0 0 3 0] fS*3S3(C#5SB-e«, TDMAM© 



[0 0 3 1] »*«4iC#5ggr'H, 
[0 0 3 2] 5t#5gjl-Ctt, 

•So 

[0033] 6 (c#sse-e», BSIt^tSfe^ 

[0 0 3 4] |f*3S 7 (C#5^fi-ett, S^iftS^cD/^ 
[0 0 3 5] It5jcll8 t#5ga-t14, SiCSJ±^gff^ 

[0036] »M9 

^^^tu^^s^fiscD«^w-<;v^f)5ijfPLT, mnm 

[0 0 3 7] m#£l 0H#5S«-eH, ^-^^S* 
ic*f L,r#miaSSfllS*!S» bit* u-^ra gff?r4^ 

[0038] it^iii 1 y-^^il* 

[0 0 3 9] ft*il 1 4 m#5#8reH:, ^if?ScoSSB 
[0 0 4 0] S»*il 1 5 «HMSff S 

[0 0 4 1 ] 

[H»J] SIT. »#LfcHiB*#MLT, rcolSPJco 
[0 04 2] 1 . lilt -colgPjlcO^ftfil 1 CO 
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JJ) T*&S 0 ^©«Mt8IE£l$(4, 2tsosia^ 
Battl, batt2Sr#x.T*3!9, ffilS^-Battli^fi^a 
28 1 asgSHSSiV SjMS^batt2iCf4^gB«2 ASSM 

* ^s „ aftiv vf tbi6»©«*[*B?*> e> s *i, 
s» 2 0f4«l»^#§irefcoT, W^yf 3, fl-gB 

S 0 

[0 0 4 3] i <D WI12J#§I$ 2 0 -m, WDI«^-Batt2 

ji^Ba^tSEE^^ftL^^n t -H8»U 
^y^3|r^-^(--r5„ yf3fi, MitfMO 

S FETtf-e«^§^ s tfSSjJgSimattlfcgf 

YVdiSx£t81^5„ ®SfflT-Batt2(r^ 
«^2^gM£ixT^S^(4, *S5ttHBtfcW{B4#« 
ag*S&?Batt2tm£E^#4-t-5 - t SrUMB U 
-yf 3^7|Cf5„ ^©fei:, SKffiT-BattltXvS 
tttSJUIBSft, «jS«S^-Batt2*»f>^^S*S2<0«ff 
flS*#**fti^k:itW&£ft5. #«it*V^- K5 
(4, T/-^**^Batt2lcS8R£ft, #y-K# 
XjfetC^K^tb, isW*^ S>^3© FW vd 
jg«?-Batt2taaE^jJ?jS(Ei-5 - t SrESih LT^S, 
[0 0 4 4] ±1B»#«fit»«IIWCI4, «B«»« 2 0 
K±oTWl3ftfc1iK»1tffasx£fcBUH3i'U 

SSRSftT^So b«»^>r s^6(4, WfcTD 

ff®7J h^tffiiw-rsfcferot-e&oT, 

j/f3t^f©, FETf^^f s^V^lfH^ft 
g i4ftiij#pg|5 8 tg=«£*t, *^*7Mfflit%-tfAjj£ti 

So 

[0 0 4 5] 9 1 0 It^imXh <9 , tti^ 

areas 9 \zKBwaimiPt&mBmtimm& 1 1 
mm zmmvx^ mmn}t>mm~fz>£?\cLx^ 

[0046] «7j*i*a^i loMfflAtt. 2£ 

3©^{fS^f-g^£;ft, 7yftl4H 



ffi7j£tLS„ 3 ©gft *T-i4§{f 8R 1 oic 

»M£tt, TVTtl 4T?SMILfcflr**5&flWlJl Oic: 
A7JLT^S„ 

[0047] _htaaic^#a2 o^taicaj±^pnjip$ 

TV^S„ rwWEU-^V-- * 1 5(4, «7jif*B^l 1 

w±mxmmm&-f&h<vx°hox, ^ma.^xm^ 
A^sei 7asgste$n, *fc, wt^©£ft, sit 

V^So 

[0 0 4 8] 21 !4m^l*l*M^ 1 1 ©tftfjflllKSitt bft 

fcis-g-^-e •? , r ©ig-a-sg 2 1 nm&M 2 2 csm $ 

iiT^5„ }»§g2 2"Ci4, S7jit*M^l l^i^ftft* 
tli^t-oV^rcOT S S I (mt{t %*kMt % : transmit 
ting signal strength indicator) fl"-§"^ s 5£fiS;$tl2)o 
:©TS S I fS-§-i4m^SiJ«HISS 1 2 KAJl&tl, m 
•C7^-K^y^itf (WT, FB^f-§•tv^5) ^SS: 

IStSr*tl^7rH'^«t (£tT, Vrefjf ^-iVN 
5) &AJ)£tlXi3*), S I{S-§- 

i»llft-§-ir*fJSi-5FBflr#Sr«*it«*l 1®W 
v^jfpST-irATj-t-S 4 5 ix-cv^5 0 

[0049] si_kf>\ m&mmmw.n><Dm*mmt$mm 

XhZi>\ ±E**«i roS«(-*5(75«7J$iJ#P 
»2 2i>6TSSI«tt LTSTJftMHIBS 2 2 (CA73 

vretm^rtr s s 1 ff-^troMf-^- 

tt5ttl«J±^ig;TbT< St, ®7Jif*B^l 1©^ 
v*@gt*S-^:f<t5-ti5 s li}*4<4ot, 21 

So ^i-e, **as«n?i4se>t, m7iii*s^i i©7 

K/^y^f&iJW^g-efeSSTJflMlHlKl 2{C*)-LT 
A.7j^tiSMfS7J»B titter, SiCSJ±#ttt}^7 

*i±1ST^CTM^S Sg1iI5r^x.T«7jM»lHlKl 
2(^i ipmTjftfflJLT^So 

[0 0 5 0] g| 7 !4, HI ©«77MWC«t)S#fiSca^ 

(4, m— ©#flg#-^Sr#»tTV>5 0 A/Df«7 a 
(4, «*ii(B«l l->©PUiP«ESrtfea-r5«E«IW¥ 
atjboT, Ji|B«j®«JEtfeW«7t^*n5. *7JM 
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jfciSftfcTS S I flHH±, Jt«E*l 2 b ©K^ffi^f-A 
;£/£^3„ D/AMl2cClt Mms^x-T 

rtP^t««Sft5. iOD/A3E«Sl 2 CCD 

SI 2 ci4, «aEK7-f^l 2 a fcSSRSJb, FBft-^ 

ffi^Silff BS 1 i»WyS»v cont (c#t;& 

[0 0 5 1] El 8 Si, Vrefffi-^Sr|gSi"5T/V'=?!J X 

$|J«8 }c«Ktt$ixfcm£E«[V at SrVrefffi-g-t Ltffi 

£T[H]tU4\ HBSfctfetfJ LfcSagaffiVJrifc04 L-T @« 
lEEIr/h^SSL, WiBk • V/V s ^Vref{f# 

9. ®#«)±*T0ofc#^T-t, scutes 1 

[0 0 5 2] EI 9 (4, *M«J±V^CTftslJ#P$tV?)S 
ftW^roSiRffi (Vrefflt^-) <aft!l#lttBfcR9H-3B 

v st i Lttlv\ 

[0 0 5 3] Sfc, ±ffii*ffittB#«ES:*tLr« 

iiot, g tie £ mscmji v t l r & r l h itrn mm 

[0 0 5 4] Htf(2. El 10 (4, ^<D%W<OMMW\2 

[0055] ::-e, mmmi <nm&.i: mftzn&it. 

1 1 ©fu^ny^ >-"5i^ii|isS2 3 %WtX, Z-<r>V4 

>-°immm^2 3 kf Bit^mm^x^^^xh 
5 0 y-r>-w^*i#s«2 3f*s«s*&«!iw-t-5 

[0 0 5 6] rcoH«M2(i, Hlte0!llofl!^tJt«b 



^©ejE^y^-K/^^fMfP^lxS., *©£:&, H16 
t<4oT, ^fc£*<H0^3fc»K:H:l8#WEV 

||Jfe$| 2 ©± 5(^^**1^1 
*£-f-<T0£ic: LT. §EHffiE£A#flST?it*BLfc 19 , 
Si/ ^ i«R £ -irfc 5 , «JIS1BEfc*|-f s ti t o t 
3. Uc^ot, ^*S!lWlfP8^t8£Six 

1 l^qr^ftlM 

[0057] mmm 3 . ei 1 1 r <Dmw<Dmm&i 3 

Hot ^«l^m^f|iJW^'Rt>S«fi!c^»^-^^-t-o 
[0 0 5 8] ^*«2©*j£fcJ|ft3$|$#f4, 

1 1 t<Dmwimc&rt6mj£&, A/DtM7 bio. 

#P^W 6 ir i t) . Mt>miK& 1 1 ©m«CA^«T?& 

So fc*s, %tnmjJ : kmm-rz > njj^^&bLxt i j 
y~*imm$%%s2 3^^^i•-cv^5^^i, SiiSfli 2 i: rmh-c 

F B ft A^i" 5 #Jt~efe o x h \ 

[0059] ztDmrnmsit, mmm2(Dmtit^mi^ 
s-efT^oTv^5„ iixii, m^±i*M^i lew©, « 

EK^^;? 1 5?r^L-r^$ix5HISSa^co*i± 

[0060] t-%x\ mmm%fite->x^%mm 

[006I] ^rr% r©^«M3-ti4«^it*s^i 1 
t, ^ h$ij»^-r t«^±i*a^i 1 t©SM 



-8- 



A/D*KH»7 alc*S»t«'>'^s' h^Vlilltr 
^T, r©A/DtM7 b fff/i 5 ^ i 1>^lT*fc 

[0 0 6 2] fc*5, J^Jil^PJLfca^iftBlHlS&l 2 
it. El 7 Ufc ± 5 ftflf^JcfRt Sn« - t 
BP*>, 20©{f-§-, TSSHt^tVrefffi^©!^ 
^iffiLT, ^tL^e>FB«-§-W^Sr#5«t5*««*- 

5„ i-?£t>h, _kfE2 0©|f^-, TSS ifftiVre 
f ffi-^xV v^Mf^-i: Ltftv\ S^fe^^/ctc 

[0 0 6 3] H*«4. KT(-l£IK-f-5llii#iJ4doJ;t) J 
HlfiW 5 !4, tflHrTteffl Sti5f*^- 

«fi^\ ««©*»» «t "9 tt)^«j±t« l < »-r 

tl^»5SftII)3W(li*fflt©t* 2Ai£< icm-r 
[0 0 6 4] g| 12(1, r©38W©?llS0tj4©*l^fS 

•Hjtsfflga^r^t-^ ci y 9 mxh *> , «^*hsb 

3 0t7'^?gf 4 o Myr!i 5 0Srgtf o 
[0 0 6 5] ^*^SB3 0}±, *J«3 1 b]$Mm 
mU3 2 i&fltjfOJoiJ, *i»|HlK8B3 2f±RF*--7 r 
/V5 l iciory-^^^e4 0(d«M£ti<T^3„ -f 

-**SStt4 0H:, RFt- ^5 l^SM^tvS^S 
*ffl^4 1, ^V^^I«ii*M^4 2, «^ff*I^4 3, 
T^yi/-^4 4SIFM*«4 5 , 
2o©&g#ffl«4 1, 4 5©£gfiSB^££llftL-Cg 
ffi^^#fiK-r5ffi*l^ii*g^ (LNA) 4 6£«X.TI^ 

s 0 4 7 uy-x?mn4 o-cDgupsff^m-rsA 
/D^^-efe 9,48 \mts-7~-x?mfflwxhz> <> 
m^mm^* 3 tcttian-f vt-y 5 3 svt-t-se 
iiaot/^yfy 5 o^sst L-csaHEsn-t^s. 

iiS*ffl^4 5t{4T>-X^5 2^SM$tbTV^ 

[0 0 6 6] ±.mMf$<Dy'~-X?$iW.4 0^*5(t5«^J 
««S4 3©«#Mffl»fm, £*W^«^JSFi|l~3 

LT^5„ -f*ft:b*>, A/D^Ms4 7iij;oT^yr 



D 5 0frb-/~ ^^SS4 0->©MSJ±^ttjL, S 

S4 8(^A^-r5„ i^7 i ^^fflW4 8tii > as 

S*M»«-^«r^ ^^±ffl>M^4 2 f^LT m^j L 

So 

[0067] ~<D£. : j\c-7—*5>mw.4 omxm&izm 

fcfrfc 5 Sl^yfP soic&ttSA 
# ft«ff SK^IEii-f >- tf-^V^ ic J; 5 mMM!±& T 
Wott, «^7i#i|>g^4 3-A^1-?iSli?S©*^l/ 
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